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A MEMORANDUM - |

NATIONAL SECURITY COUNCIL

NTIAL o ~ ACTION

January 26, 1971

MEMORANDUM FOR DR. KISSINGER

FROM: K. Wayne Smith 2’/// |

SUBJECT: New Assessment of US/USSR RDT&E

Attached (Tab A) is a memorandum to Dr. Foster, DDR&E,
responding to the paper forwarded by his office concerning a
net assessment of US/USSR RDT&E in terms of technological

lead analysis. My comments on the DDR&E paper were
forwarded to you previously (Tab B). The memorandum to
Dr. Foster has been prepared in accordance with your
comments as noted (Tab B),

RECOMMENDA TION

1 recomrnend that you sign the memorandum at Tab A, \f\"ul
hv™
M ’(1,»“ < 1|V
N" 2

OSD, NSS reviews completed. S AR o !
~CONEIDENTIAL :
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 THE WHITE HOUSE

WASHINGTON

CONFIDENTIAL

MEMORANDUM FOR

THE DIRECTOR OF DEFEXSE RESEARCH
AND ENGINEERING

SUBJECT: Net Assessment of US/USSR RDT&E

I have read with interest the papey by the Acting Deputy Director
of Defense Research and Engineefing concerning a net assessment
of the relative positions of U.5/ and Soviet military RDT&E. The
paper contributes, particularly/in the concept of technological lead
it develops, to the difficult tagsk of understanding the national
security implications of U.§. and Soviet RDT&E efforts. The
strategic importance of te¢ghnological lead is clear in terms of the
initiatives it gives us for Options to deploy new weapons systems,
the hedge provided agaipkt technological surprise ("Sputniks'') and
the economies implicit/in a secure position of technological

leadership. I recognife that the net assessment analytical technique --

as presented in the pAper -- is still in the development stage, and
it would be prematufe to employ this initial analysis as a basis for
U,.S. RDT&E fundjhg programs, Below are some areas that I
believe might be ¢onsidered in refining the net assessment
methodology and/ its applications.

The current state-of-the-art in making meaningful comparisons of
aggregate le¥els of RDT&E spending needs considerably more
developmegt, Implicit ruble-dollar exchange rates have not been
establishe¢d with adequate precision for policy-making purposes.

We would not want to impute to the Soviets our economic and RDT&E
systemé, charge them our costs, and then assume that we have
derivgd a reasonably accurate picture of ''relative effective effort!
exprgssed in spending, This concern leads me to question the

reljability of the proportionality the paper claims to discover

EONFIDENTIA L

No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3

B
b ;



' is to spend more

- on advancing

Jra— - e L it wr  E——————

No Objection to Dedassificétion in Full 2013/08/02 : LOC-HAK-12-1-3-3

CONFIDENTIAL ‘ | 2

between technological lead and RDT&E spending levels. Refinement
of the comparative costing technique would give us greater/confidence
in determining the relationships between RDT&E spendipg and
technological lead.,

The concept of technological lead itself tends to bedome less
meaningful at each successively higher level of
aggregation, The problem of determining techdologically comparable
weapons is difficult enough to estimate, espegdially since compre-
hensive technical intelligence is so hard to dbtain, But the building
of categorical systems leads (e.g., ''stragegic offense, ' "tactical)
becomes more worrisome as the types weapons aggregated
become more dissimilar..

-- What is the meaning of a "tdctical' technological lead that
includes such disparate 1tems as guns, missiles, tanks aircraft

and rifles ?

-~ What is the relations}fip between years of technological lead
and relative force capabilitiés ?

~- Can we differentjate required techndlogi.cal leads by program -

category or weapon sysfem?

In applying the resuls of technological lead analysis we should not
be too hasty to conglude that the only way to rectify adverse balances
oney or RDT&E. Dollars are only one factor,
albeit an importgmt one, in gaining technolog1ca1 leadership, The
effectiveness off RDT&E resource utilization has an important impact
r technological position. We should also consider
ways to redufe the need for some magnitudes of technological lead
and ways to/accelerate our RDT&E process, *

an the need for technological lead be reduced by better
1 intelligence efforts ?

- Can we develop a less costly and more efficient RDT&E
agement orgamzatmn and a shorter RDT&E cycle?

-
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~-- To what extent can we achieve better military gépabilities
by investing in less sophisticated quantity rather thap'more
expensive quality?

Perhaps the most valuable use of a refined ana)ftical technique for
assessing technological lead will be in assistiig us to construct a
long -term rational RDT&E strategy about whiich we can program our .
spending,  This strategy should focus on péquired military
capabilities in the future rather than posfulated RDT&E spending
goals relative to the Soviets' projected Aunding patterns,

-- What are our alternative R &F funding strategies? What
are the cost, benefit, and risk trade-offs ?

-- What program structure¢ of technological leads do we need?

-- Can we be more discfiminating in the selection of RDT&E
projects to identify those which really will advance national
- security? |

I appreciate receiving tlle net assessment paper. It represents an
advance in our analyticAl methodology. In due time I believe that

the refined technique fill be helpful to our policy-making and defense
programming efforts/ T S

Henry A. Kissinger

[
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i MEMORANDUM = o
. - e 'NATIONAL SECURITY COUNCIL
 SECRET | s .
‘ AT T ACTION

o - , December 23, 1970
MEMORANDUM FOR DR. KISSINGER - ﬁm"‘ . \{

SUBJECT: Net Assessment of U. S, Soviet RDTLE

Bob Pursley has sent me an interesting paper (Tab A) by the
Acting Director of the Office of Defense Research and Engineering
(DDR&E) giving a net assessment of the relative positions of U, S.
and Soviet military research, development, test and evaluation

(RDT&E). DDR&E's assessment is developed in terms of:

- :Techn-olt_bgical leéd ‘,

—-—Fundlng patterns

~~ Trends Wirliéh could change techn’oloéical léads in 1972-}976.

—‘-’ Nafion-al‘ securlty il.zh.';).l:‘:»lications of )'C.’T. S. RDi‘&E fmding étrate Y.

The DDR&E paper is important because it represents a novel analytical
technique which may be seized upon to justify our spending billions more

to close a forecast '"technological gap. " -

This ;nemoi-‘a.ndwﬁ summarizes and critiques the DDR&E paper. Our

analysis indicates the need for COnsiderably more study before we allow

ourselves to embark on an expensive crash program to close the
"technology gap. '

DDR&E's Major Findings Are:

L In 1968, the U.,S. had an overall milita.ry RDT&E technological
lead of about two years across the board. R B
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-- In 1968, U.S. and Soviet military RDT&E "efforts" were’
. approximately equal in terms of estimated spending, B o

 ~- Since 1968, U.S. spending has declined while the Soviet ,
expenditure has increased at relative rates which, if continued, will
reduce overall U.S. technological lead to zero or minus 2-3 years by
1976 (depending on possible alternative Soviet efforts versus the U, S.

| RDT&E spending program reflected in current fiscal guidance), -

~- To minimize the effects of these trends and regain about a two
year lead, the U.S. will have to spend at least $12.5 - $13. 7 billion
annually from 1972 through 1976-78, and $10. 5 billion a year thereafter.

== U.S. RDT&E funding patterns must change to concentrate on
avoiding surprise in "sputnik' areas and incorporate selective
"'recovery plans" to regain leads, ‘ '

The paper's basic argument for buying a technological lead is that it
is essential to national security because:

-~ The state of development technology determines our options to
produce military hardware systems. ‘ ‘

-- The range and choice of developmental "options to produce"
determine the weapons and capabilities that will be available five years

hence, and thus strongly influence our future strategy and defense
posture, ‘ ‘ ‘ ‘

-~ Technological leads are .necessary now to have superior force
capabilities in the future. ‘ :

" The U.S. Needs Techﬁological Leads to Avoid Surprise

~~ Soviet RDT&E is closely guarded. We usually do not know
what weapons they are developing until 2-3 years after they start.

=- U.S. RDT&E largely takes place in the open, giving the Soviets
current knowledge of our state -of-the-art and early warning of our .
weapon developments, They can begin to develop countermeasures, and
can enjoy the economies of copying our te chnology. o
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" backward on the Soviets,

--We need.tech,n_o.logica'l lead to compensate for the advantages |
inherent in a closed (Soviet) versus open (U. S, ) society in RDT&E, and
thus avoid technological surprise, i.e., "sputniks, ! |

Technological Iead is Eéonomical

=~ The leader inherently has a larger technological base plus the
""commanding heights, " from which he can: | |

(1) Exercise more choice and initiative as to future weapon
systems., The leader is free to choose the Weapons to support his

strategy, The follower ig driven to close 82ps and has less choice of
strategy, ' e

(2) Time initia.ti'ves more flexibly and still keep ahead of the
enemy. The leader can spend more deliberately over time, and has
more flexibility to vary spending without endangering se curity,

(3) Develop "sputniks' relative to the enemy's technology,
thereby increasing lead and strategic advantage. :

enemy surprises because of his advanced pbsition and better understanding

of enemy technolog_ical capabilities and limitations,

. -- The leader avoids crash catch-up Programs which are inherently
less efficient and more expensive, The followezr's smaller and less

advanced technological base means that his incremental advances are

shorter and more projects are needed within a given time frame to close
a particular gap. ' : '

The Net Assessment of Technological Lead Methodologz

-- Based upon observat;_‘.on of the initial appearance of comparable .
military systems, technological lead ig established (e, g,, the U, g

.

- POLARIS submarine appeared five years before the comparable Soviet

 SECRET

YANKEE-class submarine, thus a five year U. S, lead),
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-=- Weapon systems are categormed (e g. » strategic offenswe,
tactical, intelligenc¢e systems) and a gemeral Izad by category
established, (e.g., in 1968 the U.S. had a three year ge:heral lead
in strategic offense systems, one to two years in tactxcal systems,
three years in 1ntell:.genc:e.) S . o |

‘ : |
-- An overall "'weighted average' technological lead is determined

“with weighting based on proportional funding levels for each category

of systems relative to the others., (e.g.,, in 1968 the U, S, had a 1.6 to
2.3 year overall technological lead in military RDT&E. The range is
due to uncertainties in the data and excludes 'civil" space programs. )

-« Change in lead is noted over time and this establishes the
percentage of additional "effective effort" made. (e.g., the U,S8.
gained between 0, 6.and 1. 8 years technological lead over the Soviets
between 1960 and 1968, an additional U.S, relative "effective effort'
of 10%-20% greater than the Soviets,)

-- U.S. and Soviet RDT&E funding levels are plotted and related
to overall technological lead times. It is noted that Soviet spending,
estimated in dollars, was about 10%-~ 20% less than U, 5. spending in
1960 1968.

.- Therefore, téchnological lead is gained by greate.r relative

effort, and effort is proportional to spending, i.e., dollars buy
technological leadership, Q.E,D. These are the major analytical

concepts of the DDR&E analysis.

Since 1968, the Soviets have been spending both absolutely more and

an increasing proportion of their GNP on RDT&E than the U, S,
Meanwhile, the U.S. has been declining in its annual RDT&E spending
both absolutely and as a proportion of GNP. Thus, despite our current
technological leads, the Soviets already have the initiative and will take
the lead in the very near future. The 'technological gap" of the mid-70s

is formin_g now. .

Effects of Alternative Future Soviet RDT&E Fundlng Strategles versus

Assumed U. S, Spendlng

SECRET
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_ .o ULS. is assumed to Tottow carrent fiscal guidance in 1972-1976,
#i.e., about $7-5-$8 billion a year in military RDT&E spending.

SRR -- If the current Soviet trend is projected straight out, assuming-
steady GNP increase of 5% and an increasing fraction of GNP devoted

. to RDT&E (the current trend), the Soviets will have 2 technological
lead of two to four years in all categories of weapon systems by 1976.

-~ If the Soviets peg future RDT&E increases to 3% of GNP (as at
present) they will have a technological lead of one to three years in all
areas by 1976.

| -- If.the S‘ovi‘ets spend $10.5 billion a year, they will zero out
all U.S. technological leads by 1976, This is called the Soviet ''base
line'' case. . | o .

| -- The Soviets need less technological lead than the U.S. because
B R they have less need to hedge against surprises from our open society.
They are ahead just by zeroing out our leads. (This leads toa familiar
dichotomy in U.S. military thought -- superiority or defeat, )

Proposed U, 5. Responses versus Soviet 1nBaseline' Strategy |

-- Spend $13, 7 billion annually until 1976, and $10.5 billion
thereafter, to regain the 1968 level of technological lead (two years)
by 1976. (Alternatively, gpend $12.5 billion annually to regain 1968
lead levels by 1978) This is $5-$6 billion more annually than presently
planned. ‘ - o

-- Restructure RDT&E prograims to emphasize avoidance of surprise,
minimize the maximum risks, hedge against ngputniks. " (We don't know
what "'sputniks'' the Soviets are working on, but an imaginative scientist
can think up a long exotic shopping list which will cost the requisite
billions to pursue. DDR&E has suggested ten programs as & start.)

Critique

Do we rea.llv ne_ed ‘te‘chno‘logical lead? If so, how much? In what areas,
programs?. - _

SECRET
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.- The advantages of te chnological lead are valid, but how much
lead is enough? 1s parity an acceptable risk? The DDR&E paper has
accepted the 1968 UTS. technologice lev mcritically as the
desired objective. There is no analysis of the cost or rationality of
those historical lead positions. The alleged Golden Age of technological
lead goes‘ unassayed. What kind of technological leads are required by

' o ‘ - ' I3 - - 7 i
‘ ,}& , our national se curity ;nterests. E
' == What are the cost-benefit-risk relationships of alternative levels
f 1lead, lag, and parity? ‘ '

_ ;]{)H CﬁL How do alternative RDT&E programs relate to advancing our
zgw ational security in terms of force capabilities? Surely, the composition
of RDT&E is at least a8 important as the total amount of spending.

Comparing aggregate levels of RDT&E spending is 2 faulty measure of
relative effort, both quantitatively and qualitatively. ‘

{\:Z_/—/J

o -- Realistic sectorial ruble~dollar inferred exchange rates have not

-11#, been established with precision. Tim Schlesinger has pointed out that
these rates vary considerably within the overall Soviet defense budget,
and that RDT&E is apparently the least comparatively efficient sector

SR ($2. 2/ ruble).

-- Spending rates do not disclose the relative costs and efficiencies
of the different internal factor price relationships, RDT&E organizations
and management styles associated with the two very different competing
economic structures. The labor and machinery factor inputs to R&D vary
substantially between the U.S. and Soviet econornies, and we have no
reliable way of pricing Soviet factors in dollar equivalent

the productivity of the Soviet factor mix. Furthermore, Soviet accounting is

an enigma which we have yet to solve intelligently.

-- Evaluating Soviet RDT&E spending in U.S. dollars, which the CIA

" and DDR&E do, tends to result in overvaluation of the externally produced

goods (Soviet).. We impute to the Soviets all of our RDT&E system and
economic structure, which they manife stly do not have, and charge them
the costs. When the imputed spending exceeds ours, we assume that the
Soviets are doing more and better than we, and a "technology gap' is
ndiscovered" (or invented? ). ‘ -
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. No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1 3 3

s nor in establishing

e T AP Y M



/kw\
Lt
P .

e e i

¥ X
M

3 ,x/ o N e e N
 sEcRET B T

-~ Thus, the pfoportibnality DDR&E assertébetweeﬁ Neffective -

S effort'! or technological lead and RDT&E spending is probably not

ﬁ‘v f{ Even if the Soviets are spending more, in real te

pearly as direct as. jmplied. If the disparity between U.S. -Soviet -
spending is greate‘r‘ than nmeasured' gains in technological lead .
(e. g. » 20% more spending results in only 10% gain in lead), diminishing
returng could be jnferred. Spending moxe on RDT&E, either by the U.s.
or the Soviets, may not result in proportionate increases in technological
lead (or ''gap'' closing). (That we are enjoying increasing returns to

- scale is not evident from our consistent history of cost overruns)

--If Soviét RDT&E spending is more nearly prbportionate to their
technological lead gains, then the U.S. should look more closely '
to learn the secrets of the possibly greater Soviet RDT&E efficiency

": R D ‘Sf‘ RE ‘ ' . “u._.‘;.,‘ . : s ’ e e iR ; =
3 No Objection to Dedlassification in Full 2013/08/02 LOC-HAK-12-1-3.3 77

relative jnefficiencies.

rather than simply spend more and perpetuate our own

rms, for RDT&E than
U we are, it does not nece‘s sarily follow that their output will result in

-t&\jw Telatively better military capabilities or increased strategic advantage.

- - How much Soviet spending is wasted on abortive systems or those
hich fail to advance technological lead relative to their U.S. competitors? -
By analogy, wWe spent $1.5 billion on the nuclear aircraft programs and
undoubtedly gained several years in technological lead in a system that
the day it was cancelled, We spent $15 billion on SAGE
) tom that works like a sieve. The
Soviets opted instead for a redundant air defense éystem based on manual
Y .adars and communications. ‘Does the "technological lead' in the decrepit
- SAGE system give us a better air defense capability over the clumsy
Soviets? A new Soviet weapon may be better than its prédecessor but
may not represent an advance upon the technology of concurrent and
competitive U.S. weapons. The SS-8 improved upon the $5-7 but gained
nothing on the Titan technologically. The technology race may be like
Alice's '"caucus race. i

was still useless
to develop an automated air defense sys

it Defense R&D spending should focus upon improving
our relative capability, not on comparative technology per se.

-~ Even if a weapon is technically superior fo the opponent's, it does
-~ not follow that a better combat capability results.,. Operational, counter~
easure and quantitative factors also impact combat capability. Do
: P300 5S-9's offer a better strategic capability than 1000 Minutemen? Does
b mix of 1440 Soviet S§-9s, S5-11s, and SS-13s give a better strategic
\p}f{ capability than a mix of 1650 Minuteman and Polaris? -~ Why do-the Soviets
J4

build T62 tanks instead of MBT-70s? (They do not lack the technology:)
" Are 100 MBT-70s better in a firefight than 300 technically inferior T62s87
‘These questions seem more relevant than the temporal technological leads
hl;\%\:::ﬁ\difﬂ:—;fJn'eni: weapons. : " R SRR :
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o _ Technological lead comparisons are dubious in themselves and
R " confidence diminishes at each successively higher level of aggregation.

- Technologma.l "lead'" is based on our estlmate of what we would
have to'do to develop the counterpart of a Soviet weapon or vice versa,
o . Again, we impute our whole approach to R&D and production to the’
MC 7,SOV1€31:$. But the Soviets do not build weapons like we do (MIG 21 vs F4),
Measuring technological lead is about as ”501ent1f1c” as caliphering
bﬁw craniums to determine IQs. -

‘ /ul UM" v ‘ . . ' . '
u\/ (:OV‘ . Technologmal leads, as defined by the date comparable items are
I first observed, are biased by non-technological factors. Observed

7 W products are the result of the timing of the decision to produce plus the
‘ " gfficiency and lead time of the production process itself. These decisions
Me influenced by political and economic factors that necessarily post~
| te the technical option to produce point, - Can we factor out decision-

: &me&)aklng and tooling-up time lags to establish more accurate technological
R optionsto produce points? (Should we factor out the tooling-up process?)
4 ‘ DDR&E's technological lead measurements are based on historically
' observed phenomena, and "estimates'' of intrinsic technology -- in which

*w'g;_“may tend to fix upon the worst case.

4" : |
MHOW accurate and meaningful are categorical aggregates (e. g.,
"strategic offense'') and overall national technological lead time? We
e increasingly adding and averaging apples and oranges, What is the

’, ea.m.ng of a "tactical' technological lead that includes guns, missiles,
ta s, aircraft, rifles, etc.? How helpful is such information in

\.}ﬁ Wrmining what specific weapons to develop, when afid how many?

-~ What is the net effect of cross-comparing countermeasure
technological leads? How meaningful is a two year lead in strategic -
offensive systems if the opponent has a two year lead in strategic defensive

defensive systems?.

-- Weighting tec}mological leads by proportiona.l. spending on
categories of systems obscures relative sectorial efficiencies, tends
to equate tecl‘mology with money and may c‘onfuse quantity with quality.

.- We Iwed to compa.re relative capablhtles, not quanhtat*xve inputs
and historical t:.me differentials in outputs. ‘ -
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How much of a géwen technological lead is attributable to the qua.hty;
quantity and scope of basic and applied research?

‘=~ We should differentiate spending to expand the technological base
from spending to develop a particular application, Which is the strategically
more productive factor? What are the interrelationships between research =
and development with regard to funding allocations? What are the trade-
offs? How should we allocate between the two types of R&D spending?

Rather than spend more on R&D indiscriminately, perhaps we could make
some gains by re-alloca.ting between R-&-D.

Can the need for technologmal lead be reduced by better technical
intelligence effort? -

ey

-~ If the Soviets' closed society generates a requirement for us

to buy technological lead, perhaps we could reduce the need for lead,
at less cost, by better intelligence efforts instead of spending more on
RDT&E, What are the trade-offs? :

Ca.n we develop a more efficient and shorter RDT&E cycle, at less cost,
/}l// v “rather than perpetuate the status quo on a larger and more expensive

. e? (The DDR&E paper implicitly assumes not,) The faults of

A U. . RDT&E are well-known and costly: ‘

J"'

- 0ver-specificatioh (gold-plating, multi-purposing, customizing, y
Mushing the state-of-the-art, ignoring on-the-shelf components, , &)
- c

ountering the worst possible threat, not trading-off design criteria). / ﬁﬂ

-- Competition, duplication of effort and the not-invented-hetre
& sy'ndrome. | ‘ - _ ‘ | \ %

-- Over-organization into multiple layers of R&D bureaucracy that
smothers creative R&D in too much paperwork and beats to death good
new ideas in a bureaucratic gauntlet of too many nay-sayers. Why is it
that a small French aircraft company can turn out a high performance
alrcraft prototype every two years using 25 engineers, 50 draftsmen and
100 workers while we can't even write a proposal for a new fighter with -
less than 1500 engineers? To add insult to injury (self-inflicted), the

ﬁ/\(rhwj Israelis say their $1.2 million Mirages are a match for the MIG-21 while

our $3 m.1.111on first line fighter is an adequate bomber.
(L{QSECRET o - M ‘
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-« Proliferation of small-scale efforts (something new for everybody)
“and }'_e_lt;cta.nce to invest in fewer but more expensive and vulnerable --
‘politi’(:a.ll;y'_a.nd budgetaTily) lar ge-scalzprograms, —The big programs are
| apt to be studied, starved, stretched and sliced to death as a nostrum for
seemingly endemic cost overruns. Why not try to cut unit costs with
more realistic specifications, simpler systems, better planning and good
management? The technical disasters and 100%-300% gold plate of such
programs as the F-111, Cheyenne, MBT-70, C-5, Typhoon, E-2A,
Shillelagh, Falcon and Sparrow raise the nagging suspicion that at least
2 Yew of our allegedly inadequate R&D billions have not been accomplishing
the job as efficiently and as effectively as pos sible. |

Wj\ J’j\ -- A more sfreamlihed and responsive RDT&E managefnent

RS organization and process might get us more output, gquicker and at
less cost. |

What ought to be our RDT&E strategy in terms of (1) goals, (2) technological
1ead, (3) program structure,and (4) funding? (DDR&E's paper assumes ‘
uncritically that the 1968 leads should be our goal at whatever the cost and
ignores strategic goals and program mix. ) ‘

-~ What are our alternative RDT&E strategies?

-- What pr‘ogram structure of technological leads do we need?
What RDT&E programs really will advance national security?

-- Can we differentiate required technological leads by program
category or weapon system? What are the cost, benefit, and risk
“trade-offs? | o |

.- To what extent can we achieve better military capability by
investing in less sophisticated quantity rather than in more expensive
quality? Our penchant for the superlative leads to such high-strung
weapons that enormous and expensive maintenance and supporting
structures are needed to keep the weapons operational. The tungsten-
coated SR-71 absorbs 300 maintenance manhours for each flying hour.

- The F~104 regularly depletes the German air force pilot inventory.
Meanwhile, the MIG-21 manages Mach 2 with 1/32 inch tolerances on engine
turbine blades -- a supersonic windmill that Egyptians can fly, '

SEGRET
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 Summary of Crijbi'que.

<< DDR&E has an interesting and pos sibly valuable argument. It
js worth gtudy. We need to be able to evaluate relative RDT&E efforts.
Refinements in the compatisons are needed and should be explored to
obtain a more accurate view of technological lead. : :

-- We need to examine means to reduce the requirements and costs
of lead (e. g » better and earlier intelligence about Soviet RDT&E, and
petter management of U.S. RDT&E). We don't have only the choice of
buying more lead; it may be well to invest in ways that would permit
requiring less lead. | ‘ o | |

-- We need better analysis to determine what ought to be our
technological lead position, overall and by category (the latter may be
more important to national security since it has the stronge¥ strategic
implications), i.e., an RDT&E strategyo :

-~ We need to know the incremental costs and trade -offs between
and within alternative RDT&E funding strategies. '

My conclusion is that DDR&E has produced an interesting study, but
- the significance of the results are difficult to assess. Basically, the
problem is that its evaluation is based on a comparison between
financing of R&D in the U.S. and USSR derived from 2 comparison of states
of military weaponry in the two countries both crude arts despite the
psuedo—quatification. This means that we are cormnparing quantities and not
capabilities, As you know, the President has gaid thai;ve should emphasize
military capabilities, not force levels. This is 2 good case in point. Just
‘because the Soviets may be spending more money on R&D than we are, it

does not mean that their military capabilities will neces sarily exceed ours.

What we should be evaluating is whether the expensive programs which we
now have are really contributing to our military capabilities 0 that we
will not be behind in the future, Perhaps the time is right for 2 NSSM on
our RDT&E prograr, exploring the jesues raised by DDR&E and our
analysis. At least, DDR&E should answer the questions we have raised
before launching 2 campaign for billions more to close the technology ''g2P- "
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B /RECOMMENDAT,ION’

.!/ '
‘_T,e.\»"" ' ' | PreparéaNS_SM.

S / » Agsuming you do not want a NSSM, I recommend that you
o send a memorandum to Dr, Foster expressing your interest
- and raising the questions we have asked above.

Alternatively, I could send a memorandum to Pursley
expressing our interest in the DDR&E paper and introduce
the issues surfaced by our analysis,

Other
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P -  OFFICE OF THE SECRETARY OF DEFENSE
‘ wmmnmour b.c. 20301

November 12, 1970

MEMORANDUM'FOR; Dr. Wayne Smith, National Security Council Staff

SUBJECT: Comparative US/USSR Research and Development

The DDR&E staff has put together some materials on the
relative postures of US and USSR research and development.
You may find the attached compendium of interest. John Foster
or Eb Rechtin would be happy, of course, to amplify or explain
any portions of the materials on which you mnght Tike added de-

tail.
.Robert E. Purs]ey
Brigadier General, USAF
Military Assistant
Attachment
* o . ;q“ “"M""ﬂl

Hesl
b "M...t. ’
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N T o - . 18 September 1970

MEMORANDUM FOR THE DIRECTOR, DEFENSE RESEARCH
AND ENGINEERING

SUBJECT: A Net Assessment of US/USSR RDT&E

The attached assessment was prepared based on the work of the
ODDR&E Net Technical Assessment Group under Dr, N, F, Wikner,
The basic rationale was developed following many discussions during

- the past three months with the Assistant Secretarvies of the Services
for Research & Deveclopment and their staffs; the Chiefs of Research
& Development of the Services; the Deputy Directors of ODDR&E and
their staffs; members of the Defense Science Board; members of
the President's Science Advisory Committee; the Technical Staff of
the Central Intelligence Agency and members of the Defense Intclli
gence Agency, However, this assessment represents my appreciation
of the situation, not their official positions or views, '

If there are new elements in this assessment they are: (1) the
virtual elimination of the "economic uncertainty factor' in the USSR
budget as a factor in such assessments, and (2) the relation of
budget amounts in dollars to technical leads in years, .

“

5. ‘QJC/WLW
- E, Rechtin

Acting Principal Deputy Directox

Encl,

« %
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A NET ASSESSMENT OF THE OVERALL MILITARY
RESEARCH, DEVELOPMENT, TEST & EVALUATION (RDT&E)
EFFORTS OF THE UNITED STATES AND THE SOVIET UNION _

PURPOSES OF THIS ASSESSMENT

- Establish the relative military RDT&E positions of

US & USSR

Relate relative RDT&E p051t10ns to fundlng patterns

Identlfy trends which could change the relatlve RDT&E

positions in the 1972~1976 period

1

Indicate implications of U.S, RDT&E funding stratégies
to na.tiénal security

- Provide a basis for judgn;ent of é,dequate levels of U, S,

| military RDT&E

THE PURPOSES OF RDT&E

- Develop military technologies and systems for possible-
p-roduction and deployment
- Deflmtmn and s1gn1£1cance of technologlcal lead; Uo Se

pohcy 1 950 1970

A_TECHNOLOGICAL LEAD_COMPARISON OF US AND USSR

'MILITARY SYSTEMS, 1960-1968
| - A comparison of speéiﬁc sys‘tems -‘
| —' A compar.isén by major catégorieé
. -‘ Uncertaintics in the comparisons

P L
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- Assumption: Lead is incrcased by greater relative effort
- Limitations of the assumption

IV. THE RELATIONSHIP OF EFFORT AND FU/NDING

-~ Assumption: Effort is pr‘oportional to funding

- Limitations in the assumption

- us &'USSR‘ RDT&E Funding 1950-1970‘

- Budgef plans as indicators of intended effort; Us & USSR

plans for 1972-1976. (What can USSR afford?)

Uncertainties

V. POSSIBLE TECHNOLOGICAL LEAD POSITIONS IN 1976

- As dependent on USSR budgets and US fiscal guidance
- A possible Soviet strategy
- Possible "Sputnik’ areas

,VI.," IMPLICATIONS FOR U, S, MILITARY RDT&E STRATEGIES

~ Assumption; U.S. military FY 1972 RDT&E budget will

~ not exceed fiscal guidance

.

Importance of close watch on Soviet military RDT&E and

its budgets; i.e., RDT&E initiative passing to Soviets.

'Avoidance of surprise vs overall excellence in U,S. RDT&E
strategies

« "Recovery Plan" Budgetlinpli.dations

VII, SUMMARY AND CONCLUSIONS

-
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A NET ASSESSMENT OF THE OVERALL MILITARY
RESEARCH, DEVELOPMENT, TEST & EVALUATION (RDT&E)
EFFORTS OF THE UNITED STATES AND THE SOVIET UNION

I, PURPOSES OF THIS ASSESSMENT
The purposes of this assessment are to: F

- Es'ta.blié.h tlie relative military ﬁDT&E positions of the
United States and the Soviet Union accurately enough for overall plan~
ning purposes.

- Relate the reiative .RDT&E positions to pa;st fuﬁding
patterns in oiider that future budget plans can be used to help predict
future positions. hl

- | Identify budget trends which could change the relative
RDT&E positions in the 1972-1976 period.

- Igdicate implications of U.S. RDT&LE funding strategies
to. na,tio.nal security |
- Provici'e a basis for judgfnent of adeqguate levels of U, S.

military RDT&E

II. - THE PURPOSES OF MILITARY RDT&E

'I‘he prlnc:lpa.l purpose of m:LlJ.tary RDT&I: is to develop m;lhtary
technolog:.ea a,nd systems for possible producnon and deployment. The
availability of better technologies and systems 'for production will not, of

itself, inctease the military capability to affect the outcome of battles

No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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and wars, The...syste_ms-'must be produced, the men trained, tactics
developed, and the forces‘ldeploye‘d and effectively used. But without
RDT&E, many subsequent force.capabiliﬁes arce precluded.

The United States has been faceq for the last two decades with
potential adversaries who are numerically superior and whose lclosed
gocieties make it difficult to determine the intent and status of their
weapon system de.velapments. Sceldom have we known the character-
i.stiés of théir systems before they are in conspicuous 'testi.ﬂg or deployed
in se:rv-lce\, by which time it is verﬁr late to initiate RDT&E in ‘response.
Ijndexi these conditio_ns, it has been the polic_y of the United States to
develop and produce technologically superior militai'y systems for its
armed forces. |

_ Figure l shows a convenient wz;.y of visualizing‘ how technologies
é,dva.nce with t:';me and how comparisons can be m‘ade between two
‘development programs, Figure lis a typical illustration of a plot of the
 performance chaiacteristic of weapons system, such as the spee'd of an
aircraft or the kill probability per doll.é.r of a missile, plotted-at the year
‘when the system first beqamq available for production, Ther‘(“a are
several reésons why this assesément uses the year when thé technology |
is available for_ prbduction rather than, for example, the year when
it is first conceived, when it is first demonstfateci as feasible in
a laboratbfy test, of when it rcaches ﬁnél aelaloy&ento The "option to

. 3

-
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produce point" looks at the output or results of RDT&E, These results
may ox may ndt be produced, depending upon the national security situation
at the time, .but they are available if needed. Also, this particular pdint_
in the development is the first ieasonably reliable point at which we

can obserﬁe Soviet developments, Earlier phases of the developments

are almost com‘pletely hidden from ﬁs. Unfortunately, the "option to
produce point' may be three to five ye.a.rs from the initiation of a new
development; consequently, a significant technological lead can be

‘t;uilt up by the Soviets in a ‘new field before we first obsexrve it.

.+ To return to Figure 1, as further RDT&E is accomplished, higher

" values of the technology become available at later times. Connecting

these technology/time points together results in the time history of

the technology. Plotting the histories of two comiaeting programs permits

‘an easy comparison. Figure 1 shows two comparable development programs

of two countries, 1 and 2, with number 2 being initially at a lower techno-
logical level but incfeasing to catch up. The simpliest comparison,
applicable to all such plots, i to use the common feature of "technology

lead™, the time interval by which one development_program' leads the

other in a critical performance or cost characteristic.
Figure 2 illustrates one way that technology lead affects production
and deployment timing and costs. In this illustration, a decision by

Country 1 is made to produce the technology of its program‘ (lower left

No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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corner of the chart‘), resulting in a Weapqn system which follows curve
(a). (The slight uioward slope of curve (a) is dge to continuing minor
improvements normal in a system under production and deployment, ).
The v;‘reapons systex-n,.ir.l this illustration, is regarded as ''obsolescent"
when its tech.nology eéuals that of Country 2, at which. time Country 1
initiates a new weépons system production (line b)., Of course, Country'l
could wait somewhat longer, but in any case it has the initiative. On the
other hand,' Country 2, in order .to minimize the obsolesencé of its weapons:
system (they are obsolescent before they are built), tries to stay closer

to its techno.logy‘liné, with the result that more systems must be prdduced

' with increased costs in production tooling, log:';stics, tra.izﬁng, ‘etc. This
”scrgmble" tends to be characteristic of any program which is behind and
responding to initia.xti‘ves taken by the leader; it has beez; observed in both

[

U.S. and Soviet programs which were behind, *
oo _ |
Technological lead thus gives a country several advantages:

(1) If converted into deployed weapons, it may determine the out-
come of the battle, increase confidence in the favorable outcome of the

war, or increase the deterreiit effect of our defense posture, .

(2) I’c‘may be used to offset enemy.' secrecy, not only in operat‘ional

* The "scramble' is an uncontrolled version of an otherwise common
programmatic decision in certain lines of development: to take
smaller more frequent steps, rather than larger steps less frequently, -
The significant difference is in the initiative or control of the steps -~

in one case voluntary and in the other, not.
-
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gituation, but also in the carliest design a.lnd‘dev.élopments of new‘weapons
systems; one is ready for one's adversary,

(3) Technological lead gives a country the initiative in weapons
- system a.cquisitioﬁ, resulting in better planning, control of the

obsolesence factors, and a minimum number of crash developments.

Generally speaking, US policy has been to favor the lohgest lead
times in strategic offense and in£elligence and settle for the shortest
lead times in tactical systems and strategic defense systems. Research
and technology leading to weapons systems in' each of these categories
should, of course, have comparable or longer léad times than the
weapons themselves, Or, stating it in a different way, if the research
and technology base .i.s too weak to provide a good head starig, picking up
lead in development and enginéering by crash programs will be both

-

difficult and expensive if not impossible, ‘ Sl e

-

In a véry real sense, then, the numerous and complex purposes

of RDT&E can be reduced t0°

The primary purpose of PDT&E is to produce technologlc:a,l

lead in critical weapon system technologies and systems,

No Objection to Declassmcatlon in Full 2013/08/02 LOC-HAK-12-1-3-3 3-3
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II. A TECHNOLOGICAL LEAD COMPARISON OF US AND USSR

MILITARY SYSTEMS, 1960-1968

Tables 1 A 'apd 1B giv.e.a. listing of comparaﬁle US and USSR weapon
systems with their comparable first production (or occasionally I0C) dates
and technological leads. For example, in stxategic offense, the Atlas and
the SS~6 appeared at approximately the same time in 1960 and were roughly
comparable weapon systems, Both systems were "soft", launched in the
open, and used roughly .cornparable guidance systems, The detailed designs
wé re different in structures, staging, and the‘use‘of radio guidance, but
thé end weapon effectiveness was approximately the same. Therefore, the
United States is shown as ha.ving a zero technological lead in 1960, when the
Atlas and 85-6 existed. By 1964, the technologies had advanccd to thé Titan
II and 5S-7 Class, .but‘ the Titan II had much mozre advanced technologies,

By‘ ‘?.pproxima.tely three irears, than the éS-—'?. Taibles 1 Aandl B show
several other characteristics of technological lead. | First, there are
numerous systems which can be comééreda Second; ledd in a particular

c:ategory, such aé Strétegic offense, can change over the years.‘ Third,
both the US and the USSR have some weapon systems V\\Ihlch the other country
does not ha,ve, undoubtedly due to the asymmetry in the nat:u.onal securlty
gituation of the two countrles. Fourth, some weapon systems become

obsolete because of political considerations or decisions to abandon a

particular linc of development, and consequently the technological lead

L *
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enjoyed by tha.t weapon system is no 10ngef applicable. This is the case
for th§ B~47, cruiée missile s.ubma,rine, and IRBMs for the United States,
The technological lead numbers in Table 1 were produced based
upon i.ntelligence data, discussions witfh specialists in each of the fields,
and the subjectiv.e judgments of members of the Office of Defense
Research and Eﬁgineering. The subjective judgments we re used when
the data was incomplete or controversial; however, disagreements when
they occu;red were seldom larger than plus or minus 1 year,
Technological lead information, such as givel} in Table 1, can be
grouped info a few“main categories which can then be followed through
the years. Table 2is a listir;g of the categories of the technological
lead in years for three times in the past: 1960, 1964 and 1968, Agai'n;
the technological leads are uncertain to about-‘a, year and there is some
debate about the lohg. term trends. A gdod é:iamplé of this is the tac:tical
caﬁégory in which the 1960--19.64-1968 pattern can either Be 2-2-2 or 3-2-1.
The former pattern shows the US holding even whereas the latter iaattern
shows a steady erosion,  Strategic offense shows additional unce rtéinty in
1960 because the US and Soviet technol&gies were different and, as can be
 The rationa.‘l.e‘for intelligence systems is f.hat the United States put

major developmental effort into satellite collection systems, whereas the

No Obijection to Declassification in Full 5013/08/02 - LOC-HAK-12-1-3-3
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Soviet effo:rt was rﬁor_e modest, qﬁite possibl.y becausé the Soviet needs
were less, The space systems line of Table 2 refers to civil space,
NASA and its equivalent in the Soviet Union, and the technological leads
refer priﬁarily to ‘.tho:ae of manned flight systems where the major
efforts héve been expended, |

A weighto;-:d average technological lead can be obtained for each of
the three years by weighting the technological lead for each category
propoﬂional to the_funding level for that category. ’I‘h.e puri)ose of such
weighting is to avoid ovgr—eﬁmphaais on the less costly categoﬁes. (A
similar weighﬁhg could be used to derive Téble 2 from Table 1, but the
weighting rules would havé to account for the asymmetries in weapons
systems as well as the more directly comparable developments. )

Looking at the _extremes of the weighted average, one sees that |
t:he US gained between 0,6 and 1,8 years of te;:hn;alog'ical lead during

¥

the eight year span 1960-1968, If the assumption is made that additional

lead is produced by greater relative effort, then the gain in lead corres-

ponds to an additional relative effort by the United States over the Soviet

Union of 10% to 20%".
- ‘The same calculations can be made with the civil space systems

excluded, resulﬁng in the military RDT&E showing either a gain in

% These percentage numbers are rounded off to the nearest 10% point

in order not to imply greater accuracy than the available data.

« ]
» .
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technological lead of 0.6 years or a loss of 1 year, which equates to an
additional effort between minus 10% and plus 10%, with the minus meaning
that the American effort was less than that of the Soviets,

Table 2 might be summarized by saying that in the 1960's the U. S.

gained a significant technological lead in civil space systems and approxi-

matély held its own, relative to the Soviet Ux}ion, in military RDT&IE,
Expressed in terms of relative effort, we clearly expended more in the
civil space side than the Russians and evidentally expended é.bout the same
amount as the Russians in military RDT&:E. |

It is importa.nt': to note that "effort!r as used here is measured in
terms of the resulté in being able to change technological lead positions
over the years. This effective effort therefore includes many factors

which affect the efficient use of RDT&E resources such as the breadth

of the national technological base, the erosion of technologies by the

- . .

appearance of different technologies, and managerial efficiency.'

Fortunately, separate analysis of each of these factors is not easential

for net assessment because the parameters of interest are not the

absolute values of these factors in each country but rather only the
differenges in the percehtage chaﬁges with time of one.coun‘tr‘y witﬁ
respect to tine dﬂzér. These differences can be exiaecfed to c.hange
slov;rly, and consequenfly‘ fairly short range predictions -~ on the order

of 5 years or 80 -- can probably be made with accuracies comparable

A . ]
-
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to that of the technological lead ,deifa. For example, the US n_uz;.y have
improved its manége‘rial efficiency by 20% during the 1960's, but the
USSR, for similar_-.fe_asons may have improved about as much == say
25%, Over an 8 year span, the net difference is a fraction of a percent.
per year, |

IV, THE RELATIONSHIP OF EFFORT AND FUNDING

The technological lead comparisons of Tables 1 and 2 suffer from
a common problem: reasonably reliable data ends in 1968 and this
makes projection as far as 1976 spec’ula.tive without some forrh of
additional information.

The additional informatién is funding patterns and to use them

requires the following assumption: effort is proportional to funding.

- . This assumption hé.s b:oth strengths and weaknesses., Generally.
spea.king, mor.e money doés indeed produce more effért, providing
that ma.;lagemenf. is sound, that the RDT&E resource ba.se is not -
“saturated', that the rééeafch and technology base has suffic_ient'ideas
~ which can be exploited, and that the rénge of thé va;'iables (money and

effor.t) is not too great. Thése conditions appear to’ be s.é.tis.fied in both

the Séviet Unioﬁ and the Uni.t.:ec‘ll State_é .a;: this -time. and un‘;ilma.t least.;. 1-976.
Very feﬁ indiviciua_l areas of techﬁology are satufated, much less the ﬁotal |
RDT&E base. ‘.Rathcr, partic:ula.rly in the United States, militarily

relevant resgarnch in advanced technology is being dec reased solely for

budgetary reasons, not lack of ideas or the means to exploit them, In
No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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the Soviet Union, an extensive educational and facilities program is

cont:}nuixig at a high rate. Both countries I;ave "convertiblett civil
spac;e efforts a\nd resources which c‘_ould be diverted to military RDT&E
by adding funds to it. Thexe appear to be few fields in which the effort
' could not be doubled in three to five years. On the Soviet side in

" particular, there is no evidence that Soviet military RDT&E reached
saturation limits at anyltizﬁe during‘ the 1960'a .

On the other hz;nd, the weaknesses in comparing budgéts are that
the U.S. and USSR budget systems are different, the national security
organizations are different, and costs are differentin the two countries
to peri#orm the same required tasks, A detailed budget compai-ison by

‘ ma.jo.r c‘ategory is‘ not readily possible. The uncertainties in converting
the Séviet budget in ru}'ales to equiva.leht_US -bxz.dgets in dollars is onl the
.ord‘gr of 20%, too great for the budgets, a.loné, to ‘be useful as an
acc't;rate .predictor. | However, the long term trends of each country

by itself, the shapes of the funding curves with time, can be n‘;'ucl..u

better established and aré much less controversial, The general rise and

~ fall of U. S.‘ military RDT&E zfuﬁding aﬁd eéuiva.lent effort in the 1960-1970

period is well established. For the Soviets, their published budgets permif

a similarly infefnally-consisfent funding pattern to be dcrived for the éum

of civilian space and military RDT&IE for the period 1953-1970. The re-
rnaining difﬁc:'ult_‘:y in comparing the two funding patterns arisca over twe

pointa: | o S
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(1} The conversion of the Soviet funding pattern, expressed
in -rubles, to an eqﬁivalent ‘pattern expressed in US dollars, and

(2) The division of the Soviet fota.l funding into a "civil space*!
‘p‘art and a "military RDT&E" part.

This aséessment treats both of these difficulties by using the
technological lead comparison data éresénted earlier., In brief, that
technological lead data showed that the US put in 10% to 20% ‘more
equlvalent effort in the 1960 - 1968 time period than the USSR which
means that if the US and USSR fundings for these efforts are plotted
on the same graph (dollla.rs V8, time) then the total Soviet "dollars"
for the period of 1960 to 1968 should be about 10% to 20% less than the
tota.l Us douars, Figure 3 is a plot of the US and USSR funding patterns
from 1953 to 1970 based on DoD and NASA da.ta. for the United States and
CIA data for the USSR. The USSR curve is 15% below the US curve in the
perio‘d 19§O - 1968, which means that in equivalent technological effort,
it agrees with the results of the technological lead comparison‘ given
earlier, The uncertalﬁtles in the USSR curve are thus within plus/rmnus
10% and possibly plus /mmus 5%. Were the USSR efforts appreciably
grea.ter or 1ess than this uncertainty a significant loss or ga:m in the US
| technolog1ca1 lead should have been observod-‘

‘Parenthetlcally, the USSR curve on Figure 3 is thé actual CIA
estimate and 'if.‘ ‘chd not reguire a.dju.s‘tmc‘nt in absolute magnitude to be

plotted as ¢quivalent technological effort in dollars, The CIA derived
No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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tlleii' USSR curve éolely on the basis of Soviet ’budgets‘ and their own
estimates of the equiva.len‘t costs, expressed in U, S, dollars, for the
Sovi'ets to perform the same kind of work as is required in military
and space technology.. The past debates over the CIA estimates have
largely involved scale factors and not shape.. 'I‘hé. technological lead
comparison given in this assessment would‘appear to confirm the CIA's
scale factor within fairly narrow limits. Or, stated anothexf' way, there
are several different ways that Figure 3 can be derive:d and they aéree
to 10% or better, |

‘The importance of using funding patterns for this ass;assment is
now apparent: there has been a @arlced divergence in the efforts of the

USSR and the US since 1968, something which the technological lead

‘comparisons of ’I‘a,'blestl and 2 could not predict and whose effects will

 not become ‘readily apparent until technological lead comparison data

.

is available for 1972

Figure 4 is the same as Figure 3 with the addition of an uncertainty

band around the USSR curve corresponding to the uncertainties in techno-

> 16gica,1 lead measurement, It can be scen that the divergence of the USSR

and US efforts is far greater than the uncertainties in the data,
The next Step is to try to divide the total technological efforts into

civilian splace‘ and military efforts. The CIA has made such a division

- ¥
- .
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| by using a NASA formula to estimate the Soviet civilian space costs,
The remaining effort, after fhe Soviet civil space effort is subtracted,
is the‘ USSR military effort, by definition. The results are shown on
Figure 5, along with the US efforts, |

Figure 5 shows that the USSR military efforlt from 1962 to 1967
was essentially constant, with increases in the total Soviet technological
efforts going into their civll space program. But after 1967, the Soviet
" space program evidentlgr remained aboﬁt constant and the continued
expansion went. to the USSR military effort, In the US case, the US
military technological éfforts, expressed in 1968 dollars, have re-
mained more or less constantl during the 1960's, with the US space
effort peaking and _the:ﬁ dropping off,

‘The CIA estimates of Figure 5 ‘ca.'n bé sprﬁewhat refined by using
fhe_.,technological lead data given earlier, which showed that the U, S,
pi.ck‘ed up lead on the Soviets in the ciﬁl space sector, but held essential-
ly éonsta.nt in the military sector., This refinement, éhown in Figure 6,
results in a somewhat larger fraction of the total Soviet effoi-t being |
dévoteci té military RDT&E a;xd a somewha.t smaller fraction to their
space program. The. unc;ertainty band, ca.rried fo'r’v;:-"a;,;?d frqm'the techncs-.
logic;ai -lead‘compa.ris.on uncertainties, includes the CIA eétimate at its

lower edge, Stating it another way, if the CIA estimate of the USSR

* Y
»
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(1) The trend for the last 20 years can be continued for
the next six by & simple gtraight-line projection. This projection
‘ congists of two fé.ctors, the stcady increase 6f the GNP of about 5%
per ‘f,rea.r and an increasing fraction of the GNP being devoted to‘
military and civil space efforts (Figure T). |

(2) The ﬁSSR could decide to peg the future increases to
¢he 3% of the GNP that it bad in 1970.

(3) The USSR could freeze its effort at its 1970 level.

These three pos gibilities are shown in Figure 8 with possibilities
1 and 2 extrapolated from the adjusted curve {the one ODDR&E thinks
is the most probaﬁle) and pos sibility number 3, extrapolated from the

CIA (lower bound) curve.

i

- *
- .
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V. POSSIBLE TECHNOLOGICAL LEAD POSTURES IN 1976

Figure 8 directly yields three different values of US/USSR relative
effqrt over the period 1968 to 1976, which in turn makes poséiblc calcun
lations of the changes in technological lead which would be expected
uéon the fuﬁding pattérns followed., . Figure 9 shows the results. If
the USSR follows either Plan 1 or 2, all US leads become lags. Figure 9
adds one more category, Research and Technology (R&T) to.those given
earlier in order to make the point that éven this area, amounting to
about 10% of the total RDT&E effort, could‘be pre-empted by the Sovicts
by Plans 1 or 2. If the Soviets folloﬁr Plan 3, the erosion in US techno-
logical lead will be noticeab’.'le;.

This situation raises several questions, the first of which is,
how much technological 1ead is adequate for the United States? The
iea,«;;é in 1968 appeared to be adeqﬁate at the time and in.x‘etrospect,
at leasf within the iimitatiou of our understax-lding of the more recent
Soviet developmenﬁs (1 965-1970). These 1968 leads seemed to be
adequate for underétanding and i-esponding to Soviet developments and
strétégic offence, iﬁtelligenc;. systems, and space systems; cra.;h
programs were few, deployed‘weapons c..ohti'nue.d to b:e."éenerally eqﬁa,l
or superior technolbgically. There are some limited areas of seriéus

concern, We have not engaged first line Soviet tactical equipment;

No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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: ICBM/ABM technlology has never been‘egraluated in battle; our estimate
of lead may be out of date due to accelerating efforts; our strategic
: ‘defense technology has fewer options and possibilities than that of the
Soviets. But, on balance, the 1968 technological leads did not appear
to give seriéus concern to military planners and strategists., Twice as
much lead time.would probably be viewed as unneclessary, On the other
hand, a z¢ro lead in an area has historically been a cause for alarm and
has resulted in a major us corllupensa.t‘ing effort, A reasonable conclusion
mlght be that for the U, S, the lead time should at least exceed the |
measurement uncertamty (about 1 year) and should be longer tha.n a
year for costly weapons directly affecting national survival, A lead
of at least several years in research and technology appears advisable
130 counterbalance su.perior Soviet force levels a.nd to avoid surprises
from compietely new technologies. From the Soviet point of view, their
needs are probably different. In general, they will have advantages in
force levels and intelligence collection. Thus a zero U. S, technological
'1ead is dangerous for the United States and desirable for the USSR.
ThlB reasomng leads to a Soviet RDT&E strategy which is both
attractive and practical for the USSR, ' The USSR can zero out all US
‘leads by 1976 if it sets its military RDT&E effort at an equwalent of
$10 to $10.5 billion a year and then stays at that value thereafter. (As
can be seen ff-o'xp Figures 6 and 8, the USSR is essentially at that equivalent

level now,) They could do still better if they wished to invest more.
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For purposes of this net ass_es'sme::'xt, therefore, we will define

a "base line Soviet strategy as a $10.5 billion dollar a year military

RDT&E‘ effort from 1970~1971 onward,

If the US sta};s ﬁth its fiscal guidance, then the USSR would be
investing abc;ut_ $3 billion a year more than the US in equivalent effort,
Fof this the USSR shoﬁld be able to produce ”Sputniks"* in military
RDT&E,

Table 3 is an illustrative listing of potential "'S.px.ztnik". areas
Iroughly in order bf prioriﬁy and probability as might be viewed by the
Soviets. A brief description of each follows, | |

In undersea warfare, the relative invulnerability of our sub-
marines is largely based on the belief that the sea is opaque for all
practical purposes-. But, non-acoustic and optical sehsors, as well as
better acoustic seﬁs;)rs, might signiﬁca.ntly C:ha.xige that belief, particular-

“¥

ly if the problem was simplified by building sensor barriers rather than

-

’instrumenti.ng the whole sea. The undersea task force is an alternate

line of development to the "'silent service" submarines operating alone,

* For purposes of this assesément, “Sputniks" have the following
cha.ractemstlcs

"(1) Their appearance would seriously undermlne our confidence
in a major element of US national security, probably by obsoleting a
major portion of our defense equipments within a few years thereafter.

(2) The requisite technologies exist in early form today in the
United States,

(3) The equivalent of the 1950-cra '""space cadets” can be found
for the 1970 Sputnik technolopy; i.e., there are enthusiasts in the
Services and.dndustry eager to talk about the field.
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In an undersea tésk fc;rc.e. different submarines l;xa.ve different functions,
much aé is the case with surface task forces. There is reaéon to believe
‘t'he Soﬁeté may be following this approach. The shallon confined seas
present much different naval problems and oppo rtunities from the deep
oceans. ‘A case can be made that the Soviet Navy is concentrating first
on control of the shallow of confined seas (such as the Mediterranean,

' the Red Sea, Persian Gulf, the North Sea, the seas off the coast of China;
the Sea of Japan, the Sea of Okhotsk, and ecven the Gulf 0:1' Mexico). If

" the Soviets could control the Mediterranean and the seas around the
United Kingdom and North Europe, the credibility of US support to NATO
would drop very sharply.

Aixfbarne, destructive lasers provide a method of aircraft attack
which is more nearly omnidirectional than by using guided missiles,
whi.ch‘ are typica.liy limited to a forward coné of‘attaék of pe rhaps 20°.
'I‘hé most probable use is at altitudes aﬁéve the clouds, which are
- largely opague to lasel;s, 1ﬁ the “air superiority' altitude rangeo

Techmca.l countermtelhgence is an option more available tro the
Soviets than to .t'he United States, It involves denying the United States
access to ELINT, COMINT, and PHOTINT by various coding and
camouflage means, | | |

If exoatmospheric discriminants against re-entry vehicles existed

for antiballistic missile defense, destruction of RV'is while they are

- L
P
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still in space would be clearly practi_cé.l. In the Soviet case, such a
development might make possible the use of SA-5's (or othexr barrier-
like syistems) which are presently limited by saturation by penaids.

A night operations capability, if widespread in the Soviet land

forces, could profoundly influence the ability of NATO to deter ox

. ward off an attack. Few, if any, night operations can be carried out

successfully at present by NATO forces,
A different kind of development might be new uses for poiitica.lly

controversial weapons such as tactical nuclear weapons or non-lethal

chemical weapons. Such weapons suffer frorﬁ being a different kind of
weapon w’hich can invite escalation. 'i‘he use of such :weapons in a
different {mode might appear "justified" by world opinion. One example
might be an und_ersea. nuclear-armed barrier for blockade purposes

which is triggered only by the "aggressor“‘tryin‘g to break the blockade.

-y

Another example might be the use of small nuclear weapons for control

of near-space whenever "aggressive" satellites or FOBs passed over=

head, The significance of these "Sputniks" is that tliey would combine

. pblitical as well as technical revolutions.

~ The increasing fire power of the foot soldier, now capable of‘
carrying even antiaircraft fnissiles, r_nemm that disPGrsed fire power
carried by lafge numbers of iﬁdividuals could effectively precludé air
6perations and helicopter-borne armies,

- *
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Many of these potential Sputnik areas could be covered by the

Soviets within their "baseline strategy'.
i

Vvi. IMPLICATIONS FOR U, S; MILITARY RDT&E STRATEGIES

.é;\.s of September 1970, it is unlikely that the U.S. military RDT&E
appropriation for FY 1972 will exceed the Fiscal Guidance, and it is likely
to be somewhat less. For ?urposes of this discussion, it will be assumed
that the first fisczj.l year in which a change could be ma.de.woulcli be FY 1973
and that the Sovie.t strategy is the $10.5 billion per year "baseline strategy"
discusvsed earlier.

'I‘hj first implication for possible US military RDT&E strategies
is that a close watch must be kept on Soviet military RDT&E and its
~ budgets. Comparisons of US and USSR technologies and weapons
syétems should be made on a more continuin.g and intensive basis to

- - [ . L i e

" help verify trends. It is possible that the Soviets would not follow the

-

’stra‘t.‘tegies given h‘efe,utha.t Soviet developméfxt pl:ogra.ms would run into
severe difﬁculties, or that thé 'Soviets would react to the dec rea.s:ed us
-~ military RDT&E by a dec_rea.se”’b"f'their own. In any case, the initiative
for increasing militgry RDT&E has clearly passed to the USSR. If the

USSR recognizes this, a Soviet counter move to our increased interest

in their RDT&E could be an increased secrecy in Soviet weapons. systems

L 3
-

¥
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| developmgnt so that the United Stateé would‘ﬁot be a@aré of RDT&E
trends until as late as possible,

I%n the past,. Us ‘military RDT&E policy has been one of maintaining
overall excellence across a whole. spectrum of missions, conflict, and
c'ontingen'cies. If the Soviets now follow a policy likely to lead to
| Sputniks, the US counter-policy within fiscal guidance probably should
be changed to Sputnik avoidance; i.e., US should work to mini‘mize
the maximum risks. 'i‘his minimax strategy could be called an
| mayvoidance of éurprise'f strategy. S |

From pa;.st history,‘ however, it is unlikely that the US would permit
its criticLJ technological leads to be reduceci to zero. Oncﬁe that possi~
 bility was very clear, recovery efforts would be likely. The recovery
effcl)rts-would 'neces‘s‘a.rily‘ involve major fuhding changes, although these
changés are not beyond the technical ca.pacity of the US to undertake.

Fér example, if a recovery plan were initiated in 1973 with thé.
intenf of returning to the‘ 1968 technological position by 197_6, it wouid
require $13. 7 billion a year in 1973 tl*;rough 1976, :Eoll.o.wed by $10.5
billion a year (USSR baseline) thereafter.

o As another éxaﬁple, if fhé recovery plan is to start in fiscal 1973
bat recover to the 1968 plan only by 1978, the budget from 1973 to 1978
would _be $12.5 billion per yeé.r, followed by :{;iO.. 5 billion pe r yeér

thereafter, - *
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Recovery plans of this maghitude geem so large as to be unbelievable

under present financial and political conditions. A true Sputnik.-may be

|

‘requiréd to trigger off the recovery. Considering the status, motivations,

and “ba.selme stla.tegy" funchng for the Soviet programs, a Sputnik is un-
11ke1y before 1973 but probable by 1976. This would tend to say that
actual US_ recovery efforts would more likely be later bu.t still larger,
The large magnitude of such recovery plans, when discussed with
some méinbers of the Services, revealed an interesting I;henorhenon:

the self-limiting of ideas in the RDT&E community by the narrow confines

of the budgetary restrictions. The RDT&E people were almost automatical-

ly excluding from any consideration any projects of ""great'" size. Instead,
the thinking tended to be on a la.rgé number of smaller projects, many of
which might not survive, ‘but at least some of which could be shoe-horned
in..‘ The exclusion of the larger projécts fforn consideration or even

]

paper studles could present a specn.al kind of danger to the United States

‘-- the Soviet R&:D people need not be 80 bound.

It therefore may be important in any US RDT&E strategy for the

next several years to make sure that larger projeéts, such as the Soviets

might well undertake, at least be étudiéd by the US, if not tried out on a

much scaled down basis.

: 24
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VIL SUMMARY. AND CONG LUSIONS
J;L In 1968 US had about a 2-year, positive, technological lead
over tlie USSR, on ;ﬁhe average, in military RDT&E.,
I-i’;. In 1968 the US‘ and USSR effective efforts were approximately
| é.qualo‘ | |
C. Since 1968 the US effort has declined and the USSR effort
increased at rates which, if continued in likely wWays, would reduce
~ the US lead to between zero and minus several years by 1976.
D. Changés in US i‘nilitary ﬁDT&E strategy to minimize the

effects of these trends include changes in program crphasis (avoidance

i

of surpri’se) and budgets (recovery plans). If the Soviets adopt the
"baseline strategy"giveh here, the magnitude of the US RDT&E fund-
ing problem is $3 billion to $5 billion per year through 1976.

Ly . o ’ TR J—

E. RECHTIN
18 Sept. 1970
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No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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jecton to Dece . 02: 100
SECRET
Us | ussR | 1960 | 1964 | 1968
STRATEGIC OFFENSE I
ATLAS $5-6 | o |
TITANIT | SS-7 13
MM- TIT $S-9(M) 13
POLARIS Y-CLASS 5
B-47 | BADGER 5 | |
B-52 | BISON T R
~ STRATEGIC DEFENSE |
NIKE-ZEUS - MOSCOW () | 3
SAFEGUARD MOSCOW (2) | 2
~ NIKE-HERCULES | SA-2 1 o | O
CHAWK | sA-3 2 | 0
CRC-12L | moss 5§ | 3 |-1
TACTICAL AIC | T
INTERCEPTORS 5 |1 |0
__' FIGHTER BOMBERS| 5 |5 |6
AR SUPERIORITY FGIRS o |o o
MIL AIRLIFT 1 |3 |4
HEAVY LIFT HELO -3 =3 |=4
L. T | SECHY

\

~ No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3



) No Objection to Declassificati’on in Full 2013/08/02 : LOC-HAK-12-1-3-3
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SECRET | CONTINUED
| o ”‘f"‘\f’ W ﬂ ‘if"% f“"\
s USSR 1950 | 1964 | 1968
ATTACK SUBS & ASW | |
SOSUS, S-3 - TOWED ARRAYS 6 5 4
CRUISE MISSILE SUBS +& | =B |=5
SURFACE SHIPS |
CRUISERS 6 6 |7
DESTROYERS 1 |-2 -2
ARTILLERY O |0 | ©
TANKS
M-/'p48 T-54 -1
M-60 T-62 -4
- MBT-10 - o)
IRBM | \
THOR $5-4 -
- JUPITER | $S-5 o |-2 |-2
B PERSHING $s-11 .
~ CIVIL SPACE o -
| MERCURY VOSTOK -3
GEMINI | VOSHKOD | o
APOLLO | - +3

T./‘BLE 1D

No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1 3 3
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No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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NOLOGICAL LEAD (VEARS)
‘ Major Categories 1960 1964 1968
STRATEGIC OFFENSE 12| 2 3
STRATEGIC DEFENSE 3 2 1~ 2
TACTICAL 2 3 2 1w~ 2
INTELLI GENCE SYSTEMS g > | 3
~ SPACE SYSTEMS -1 0 2 3
~ WEIGHTED AVERAGE  |07~12| 1.3 |18+w 2.5
 'ADDIT. RELATIVE EFFORT 10%»20%
MILITARY RDT&E ONLY | , ‘ l
WEIGHTED AVERAGE ' 1726 2.0 1.6 2.3
ADDIT, RELATIVE EFFORT -10%~ 10 %

No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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No Obijection to Declassification in Full 2013/08/02 :I LOC-HAK-12-1-3-3
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No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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No Objeétion to Declassification in Full 2013/08/02 : LOC-HAK;12-‘I-3-3
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No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3 |
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No Objection to Declassification in Full 2013/08/02 : LOC-HAK-12-1-3-3
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LEAD STATUS — 1976 |
_ | | Fiscal Plans

_ 1968 CATEGORY 184 [2&4 | 3&4
3 |(STRATEGIC OFFENSE | =2 | =&, 2

12 |[STRATEGIC DEFENSE |-3v=d [«20=3| G =4

|4~ 2 [TACTICAL Bued [-Rw-3 | O =1

T | 8 |INTELLIGENCE -2 | -1 | 2
3 R&T o o W 2

0. | | l 1 l

1968 1970 1972 1974 1976 SECRLT

o B ' o
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‘ s ’; f""a--*-n.” B | M ‘A.ﬂ.‘?;mi‘- RF il é\?
‘v\u S. FISCAL GUIDANGE

No Objection to Declassification in Full 2013/08/02 : .LOC-HAK-12-1-3-3
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- SECRET

R
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1. UNDERSEA WARFARE
a. THE TRANSPARENT SEA; BARRIERS
b. THE UNDERSEA TASK FORCE
¢. THE SHALLOW CONFINED SEAS

* AIRBORNE LASERS & AIR SUPERIORITY
TECHNICAL COUNTER-INTELLI GENCE
EXOATMOSPHERIC DISCRIMINANTS FOR ABM

. NIGHT OPERATIONS '

TACTICAL NUCLEAR WEAPONS FOR
BARRIERS AND NEAR SPACE CONTROL

7. FOOTMOBILE AA & ANTI-HELICOPTER

. SECRET

. No Objection to Declassmcatlon in FuII 2013/08/02 LOC-HAK-12-1- 3 -3




